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m m m 

[0001] #.$&Wfe, ^^^Wv-i/iFy^n^ir^-^^^CSchizosaccharomyces pombe) 

[0002] mmtkmzm v-cra, ^Mffl^s^o^^^^-fe^^^^^^tv, g 

(0tt3.fi. Annu Rev Genet 35, 673-745(2001)#$0 o 1 

[0003] M#2fe£3Mfca&il<D#^tt#tt^ 5>^»!0§i^lc*3V>-r^^^^ 

<DmM^M1r^MklZ.mTZMmte^mfrQ&&Mm7l\-£. Annu Rev Genet 
35, 673-745(2001). Curr Opin Cell Biol 12, 297-301(2000), Curr Biol 13, 
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R104-14(2003) 

, Annu Rev Cell Dev Biol 17, 753-77(2001), Genes Dev 16, 399-414(2002)#flg) o 

m*temm±mz$>\,^x, mmm^^mmi^ sccKftmmm^s^y*^ 

&Wm&&&mAPC)fc&&(D±*~V>'(D<frM, Cut2/Pdsl{;i£oT, Cutl 

/Espi^^K-<^^-if (-fe/^—t?) *mfflrrz>z.k& -*smtm, m^Rad2i/ 

=^hRad2l/Sccl{*^^^^tt5^^^fe^Rec8{Cj;o-C^$tL^(^il 
;tfc£. Cell 98, 91-103(1999), Mol. Cell. Biol. 19, 3515-3528(1999), Nature 400, 
461-4(1999), Genes Dev 15, 1349-60(2001), J Cell Biol 160, 657-70(2003)#JRO 0 

Nat Cell Biol 1, E125-7(1999)#^) 0 ^^#:(Dj|BlflS^f^o7tRec8«^— 

^m^m^y<9-^Kx^xmm^n^Kmm^i±Rec8n^mmm^wi 

<PM-£Xi%m£tlZ>^b&. \,<^fa(DUmz£V)m£frX\,^mx.&. Cell 103, 
387-98(2000), Embo J 22, 5643-53(2003)#|$) 0 W3?g#SSP013telbJ£ffcttRec 
8<D^^^M^LTV^^(^Jx.{5, Genes Dev 16, 1659-71(2002), Genes Dev 16, 

i672-8K2002)#pj, spoi3{*«jm^t-«^<, m&mmm-tztnz-btvb 

tZ^\,^Xte^(Dt^MW£tlX\<^j:\<^(fflz.l-£, Annu Rev Cell Dev Biol 17, 
753-77(2001), Cell 83, 247-256(1995)#J$) 0 \,K^fa<D£.$l{£K^^X<?yJ*->— 
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M*-^ Science 300, 1152-5(2003)#f$) o U&»U Ufkf&—&$l\Z.&^X * WiUW- 

mmi^^m7!)^n^ftt^^m-m^m^ft^(m7i,^m) 0 m<wmm~ 

frft, mwzt^xm^(D^vi4v<Dmm^jEm^hft^ 0 w®k&wmn*<nM 
jtftmi, mm^htuz* ^^b^b^mm^m^^fttz^^^wm^ 

*m^x, itMi#f©MMfH^3t-^^, z.<DM'mz$o\,^x*m&) 

^#J^fcLTV^^^^bT#fc (Nature 400, 461-4(1999), Science 300, 
1152-5(2003)^.^ Nature 409, 359-363 (2001)) 0 *$&W<DWMfe, ^K—^bW, 

[0005] mm&mia-±. ^ti^mm^^ir^2^(D^fm^m^^ftx^^ 
mzm^ftm&mz±isbv*7frb, ^m^mxmm^ft^nft^ 
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>-/<?M%:MW1rZ>tcM^ Rec8bjm&+Z>m&. ft&ftm<Df&&&&imU ft 

mftmf^fw&^^mu sgoK^^>^ ;^mm^mt^vtc 0 tvx 

tb^^taistco *mmte~tibfrmzm^^f&i-%fc^tch<Dxfoz>< > 
[0006] ~rfzt>ib*mwte. (i)(adm?m^2iz^£fr%T^;mmm*b%:%?^?nx 

^jsb^j^^^^dna^, (3) nm&^u^ztizmmmnxfe^mffi&jmm 

SDNA^ (4) Ttffffi (2) mMtDVNAbXhV^it^hte&WTX^yvy^U 
fa^t&&foftffiUmft&&^irZ>*>'/<?W&=i— Ki-^5DNA^, (5) iH^iJ#^-2 

^^^^r^y^ia^^^^^^^M^s (6) sa^j#-^2t^$^T57^@a 
[0007] ntc^mfe, (7)(amm^4izm£ti&T*jmmmfrbft%?>s<?Mxmb 
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NA^, (lO)MfB(4)fa^(DDNA^hy^v ? a,>'h^^T-C^W^y^Xb, 
o^^#:^IB$iJ^^tiSr*-rS^V/^^ff €r=i— K-TSDNA^, (11) MB^J#-^4 
fc^Sjh^T^/SfeE^ja^fcS*:"^®^ (12) E#l##4l;:^$*i3T$y>itE 

[0008] (l3)(a)@a^J#-^6^^$^T^7^Sa?lJ^^^^^^^KXf*( 

^sr&^-K-rsDNA^ (i4)SE^js-^-5i^$^i^sBa^Jx« ; eo+BM^j 

E^fefcSDNA^ (15)iB^J#-^5(^$tV^^Sia^JX« ; e<7)ffiM^JiH^J<Z) 

DNA^\ (l6)HUfB(6)|E«<7)DNA^hy^rn^h7fe^#T-t^^^y^Xb, 
d^oifefe^ffi»J^flH4Sr#i-5^^^KS:3— K^-5DNA^», (17) E*l## 

iKmzthZT^swmpifrbtez^/^n-^. (is) Ba^j#^-6ic^$ttsT^/sft 

[0009] *5IMI4*fc, (19)(a)E^!l##8, 10, 12, 14, 16, 18X«20lC^$tb5T57 

mmm^^m^^mmm^^ir^^<^Mxmb) m&mm, 10, 1 
2, i4, i6, i8Xfe20K?]<£ti,z>T^;mmmiz&>\,^x^ imv<tt$m<nT$sm& 

Xtk, fii&glX t*#^$tb^T ^ /ifeE^Jd^i5lfe&^Eft!l«i^S:*'t-S^ 
y/^f^ 3 -Kt5DNA^, (20)E^IJ#-^7, 9, 11, 13, 15, 17Xf*19f^$ 
ti^SE^JXtt^OftMWE^Jd^*0.d^o|fefe^EW1»^^#^5^^ 
/<^fC&=>— Ki-^DNA^, (21)E^J##7, 9, 11, 13, 15, 17Xttl9J!^$tt 
S^E^JXtt*©ffl*IWE?U«>^SP*fett^Sr^^-, a>offe&ffc9Ef&J#|i?£- 

ttSr^ri-«^^^K*=»— Ki~5DNA^ % (22)it1jfB(7), (9), (11), (13), (15 

) , d7) xr± (i9) mm^wAt^hv^^h^wrx^4^v^4^ froVk 

&fcftmMW^&ttZ9^'*9&*^—)?1rttyiiA J $ x (23)E#l#-^8, 10, 
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12, 14, 16, 18Xfe20lZ^£tl&T*;mU^bte%^&fcftmmfflfe&$:ft 
1-5*>v^jf^\ (24)IE?"J#^8, 10, 12, 14, 16, 18Xte20^£;ft5T5:/ 

[0010] £bK%LmWte, (25)husE(5), (6), (11), (12), (23)Xr±(24)fB*£>*^ 

^ (26)HutB(5), (6), (id, (12), (23) (24) mm^^^mmmm^ 
^-rztiiVf*?. (27) r^w-xh^ t^mt-r^m ^26 

[0011] mi]^mm(DSgoltRecSt(D^mm^oX, ffil&gk&ftW-fe^i&ftWl^fcfr 
Mlsfo^tZ^-rmXlbZo a. rtHtt^ci^~^(rad21+X{irec8+(Dfc*(D« 
^tt^W^n^— ^> RTfSgol+<Dfcfr<D^TV^ft!my P tt— ^Pnmtl) tio 
T^$^ca^^m-r^cen2-GFP»^. ^T^te^^— 
Lfdo b. ^T5Vte*§£>^ SOT^lSHf P^ig^^fc, Padhl-rec8+Pnmtl-sg 

oi+^Bjia^^o ^mffi&mmzm^xcen2^FP<D7fftM(T*?})x?) *m#> 

htlZ> 0 c. cen2-GFPO^^SI^^^M-^:(n>100) 0 d. Padhl-rec8+-OFP 

Pnmti-sgoi+^fflv^. xfem^^-r^Mbrnm^mmistc* mmR^m 
m2mm7f»smt£Rec8<Dmmz£^x, ^xmi&t&&ftfc<vftM 

/^CSrt&T^-f mX&>Z>o 7 P 7^KpREP41-rec8-RDRD (^OWr^ Rlfg&Rec 
8(Embo J 22, 5643-53(2003)) Sr^-T^) ft. cen2-GFP£fflJI&t*(+Rec8-RDR 

d) (Dm&mzm&nti. m^^rv^^ETx^^Tx-^u—u^hv— 

PVfc* ^Yv—;Vh\SC, ^^^*fflJia(-Rec8-RDRD)%[^il{^#^Co Rec8 

-rdrd^t^^^-^v ^^-h-e<z>^3i&5H-5^^#o ^TK>#im<D'& 
, ^^^ao'C-eisNF^it^^HTt^Jiao^o 

[El3]^:^K<DSgol^Rec8^^-t-?.fc:fe^Si:$tl, ^ti^X^X^Wc^—^ 
W&MK±^b*?iTfc&\,^xmmft&^%^t&^irmXfoZ>o a. cen2-GFP-T?-v 
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$M*«rtMfcUfc(n>170) o ce^^FPjE^O^K'^-^ia^ftTVNS C£) c 
sgol A*BJI&<Z>«S2(5:*s^tbTV^(*r)o b. $<$tf&— #^(mesl A«Uh)«©*M* 
cen2-GFPHVh<D#$ttf\ sgol A fcBJ&^bJ&^fcSo c. m—&&&1tt<Z>&M{ 
n>30) % ^TJ?^-^M f S8 (n>100) ^£*lfc*ffllfe-C, Rec8-GFP^?W£r 
«£IU ^HJiS/5^i-»]jm^tiRec8-GFP(Z)M^'»'hLfc 0 CFP-Atb2(a-2 

yyv) &mig&"\£?>ZLb\z:£ 1 0. ^f^K/V-^RT^bUfcCCurr Biol 11, 
836-45(2001)) 0 d. ^tGFPfet^fflV^cChlPT^-fe^^fflbT, 
mei4 A «Uh) <^Ml-, »Jh$^7^HBJ^^^$ttfelfe^O^>rb^t!:*3»t5Re 

W^^$ttT4oi9, Zf?^*— (cnt, imr, dg, dh, lysl, mesl) £M£fflL/t 0 

a. 7 p V^°n^Kpatl-114/patl-114^^(Embo J 22, 
5643-53(2003)) ©HHW^^SSr^^y^b, mmm&m&r>APl%i&K£ 
o-C^^-L, tn:Sgoltlfc«*fflV>7h^^^^t2y^^J:l), Sgol(D*>v-^ 

Kw^/v^mufco b. ^^awiarto^^n^^-^^ssv^, sgoic^fe) 

tt^-a— >- (#fe) S.OTAP1 (4 ' 6 ' -diamidino-2-phenylindole) (Wfe) "C 
*fJ«feLfc 0 c. mis6+-CFP?r*|§mi-5sgoH-GFPSBJ^^3fe®^Tr* 
H^fCo Sgol-GFP(^)^.t) ? Mis6-CFP(#^)^fi^c 0 d. taGFP^tfr^J: 

h^t!l43»t5, Sgol-GFPW</V&«95£Ufco matO^Siat^J&fcSSttS^ 
TP^PvfyW) &OTAS (fn^T^^^- ^^) {d^sttSiiinW*^^ 
-^ITO^ |El2dt|^il(0^-l'- : e-^fflbfCo e. CFP-Atb2Sr3&mLT*t!V 

fe)&lfcfflUfco f. it^iia^^V^Rec8-HA^Sgol-FLAG^#oTX{*#^ 

-r izmmu mm^^Fu^G^w^&tmvfto g. wm^m^n^^^ 
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[|H5]/^a^Kpatl-114^BJ^tt(wt) , &Tjcutl-2063U3:Prad21-slpl$BJ5ft<D 

^^ ra d2 1 £g&$ tb7tPrad2 1-slp 1 M sip 1+ ( APC^t^b^fctf) 
fr5#^g#®CDC20*^n^(Mol Cell Biol 17, 742-50(1997)) <D3£^^C#^ 
CD^jM^tbSo itfM5rDAPl^fe^j;^^^-L> Sgol, Rec8&U^^ 
— ^y^(n^ht3~/V) cD^^JCl/^l^ ^r^tV^Sgol^tft:, £tRec8£i# 

^tm^— y^uw^m\^^^>'Zf^y^>^mxmm\^tc 0 cuti-20 

mm>^tmWMtm^Szol(DftM*1&^ft. Rec8^^J2;g*LfCo Prad 
21-slpl^aJiS{*Rec8^|^#^Sgol(D^(Djgtb^L7t 0 $cBl«-fc^7— ifCut 
1 HI iSRec80^]8lf £j»£r^l/rv 

*^^i"llI-T?fcSo Ife&frsgol+^n^— ^&PnmtlXtePnmt41 (PnmtKDii 

£f^fc 0 ^£*Wt*ffl«, ^T^^&T^V-M^hy-^U 28^3 0 
*&#Uc„ PnmtlJ31«J;oTSgolS:«>S3gft5im-t"5cutl-206»IJ!ari, fF^?US 
•Cfco-Cti^^O^S^JhUfc^, cutl+MtelESt-J&SWt, 
[07]»jlg^^*3tt^^^{-*3V^-C, ^P^OSgo2^mS^#J^fci-^ 
^1-|a-t?feSo a. 0, SX^lOjug/mlOTBZ^t^YEA^l/— ^tbtcm 

m^mmmcm^^^yhu 30^^30 mm&uto b. jt^nfc^jsrY 
EA:/v-wc*hy-*u 30^-^3 p riMLfco c. m—frm&Mi^ m*m, r 

t5CFP-Atb2^^bT^tf^K/W(#fe)^^ki-5bubl A*BJ^l2l*3V^-C, Sg 
o2-GFP(^)^mbfc 0 DNAM^Ki(ffe)-e^Lfc. #g^#JK:fctt5 
^^SOMKloV^-Obia^L/Co d. sgo2+- GFP mis6+- HA$aj§ft£@/£U tniGF 
P^MtJ^iHAftfrTfMbfc. e. ChIPT5/-fe-r§rfflV^, #gitff I F8lfc:«llt£ 
tLfc*HJiaX«#PPtt«T% ^$^C^^fr(Df--rh^^^V ^Sgo2-GFP 
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(Dm^mmScSG01-GFPy"^u^^^y-^X-mMU DAPl-C^JtifefeU 
tCo b. ScSGOl-Myc NDC10-HAjM£@^U DAPlMU ? ^MycS.t)?HA^ 

-fK£:^y-/v-e@>£u DAPi-e*fit^bfc 0 d. oxtei5/x g /mitfW^£- 

-fe^y^T5/ir-r(Cj;t9, K^KwtO&tfScsgol A ^ Jl^&tfSlfefeftwS 

^ott^o ^i^-f^^hn— /V^LTubrl A ^Mffc^ffibfc (Nature 410, 
955-9(2001)) o ir^U^nn^— O^^HIT^-t-(n>120) o f. Scsgol A^h 
^KK:fcJt5cenV-GFP<Z>#8t<«;£ 0 ^h^K^tf^ftt^-^te:. Ub/v 

]&X$mkWb~ftmz.^ ^t, 2o<D7}^t2^<D5*>— ^£*UfccenV-GFP 

£Ufc#(96%, n=207) x »g^Zl^^^fe^^«©»^^i«35^fc( 
34%, n=322) 0 h. 7j^^u^©M^*cenV^FP^— ^^H^JfittMSfe^Si 

laras**^ ^^-^y^^t^DAPi-e^it^fe^ttfco m-ft&®m<om 

cenV-GFPhVMiloV^-C^SbfCo ScSG01-Myc*Wflatt*$^clfe^#:© 
V^-f^^^TT^^f^tb/ccenV-GFPK^hM^tvl^L/c^ (72%, n= 138) 

N 3^hn— /M^£M7»te^$ft^ofc(<2% > n=106) o 

#(ScSgol)&TJ?T#^V#fc*(B23Gl. 060) MEI-S3323r^i?ftfe 
LTV ^(COILS^n^-k (Science 252, 1162-4(1991)) KU;5^$!J) 0 El^i"^ 
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fc^^K-e^S^^tbfch+sgol A&lfti-sgol Acen2-GFP*fflJ}&<£>32;^ 
SPA:/V— KCJS^U mm.mr.ftmiZ#>\?Zcen2-GFP<D&MlZ~>D\, ^X^=-# 

fflrtrtV^S^^KpREP8lSr^fflb7^o :/9*5KpREP81-sgol (wt) SrW-T5=J 
Vhn-/vm^mm-^t-^VNT80%5£V^SI^r^^^il^sgol*J- 

&^ofCo 2o©»&bfc^»©¥*&^^*tb"CV^ (n> 100) o 

[01 11011 (a) ttV^^^r^y— ^^-?^«©«S^i-S"T?fc5o «J£*Wb 

fc*;h^Jh^3Et/tV^ 0 &fc, 011(b)^siRNA^h^^7^^>3^U7c^-t:\ 
[012]^=¥>bMLfchSgol&5l Nr±hSgo2fc*J~r3^ffc-e. HeLajNHiaSrlfe 

[013]^HU c PW*5j:^'P^<DHeLa«tr, hSgolfcSV>«hSgo2^*f1-^ 
fln?JfefeL(Hkfe). iRlNF^-feVhn^T^^^^KCENP-A^-r^^Ca, c;^ 

5**— ^>-^^@AuroraB^*H-5^(b, d;ffcfe) , Mt^^DAPI (Wfe) ~e*^ 

feb/c^^^i-H-efeSo hSgoi, hSgo2v^;ft^i^-tvi^ ^-fe^±©CEN 

P-AK5/M^i£^i-5#^f^^^/V^mbHfCo £<D£fcj&>fc, hSgol. hSg<^ 
-fttt-feVhd^T^^^KT^^^^^^^^oreio £fc. Sgol^Aurora B<£> 
%LW&. Hif c Pffi^'P^{-*5V>T*^Jil^Cr-fcofc^ x Sgo2J3Aurora B<£>^2;5£? 

fl-Mcffcffu-tv^fc. z.<Dz_hfrh. hsgoi, hSgo2^vNi a ^t>Hfr c P»d^ f pW*-e 

[0 i4]hs go i , hs g o2^ mtvtzwiMmw(ttth^tm^tz&&&7Fir mxtb 
z> 0 48mmmtt^ti<D*^'<?n<Dmm>ftnizmu&ti. %:<nt&zk. 
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m * total) K&MJtMtifr&WmLlto Z.<DW&t&> X&sVA^-^yf&O'hE* 
BubRl&RNAiK£Vffimir%Zbfc£mm£]ritcZ.bfab, hSgol. hSgo2^-fe^ 

m&&mmm<t%mx&<mmvx\, hsgoi&mmistcmmximmfc 
%m<o&M&u<ftix, ^(Dmm<Dmm^x^xmti^"r<^x^^t^mm 

cini6]sgoi&OTubi^ m&ftmfc&i?zMmfcx<Dmmz!&mx&%^t%:^ 

eLaM-?£cfco {xmrnfttemzmttm-Brtm^'ro ^-rna^^lt. 1 

±mZ7FlT 0 (b)m/J^Wm^P£*^J(nocodazole)-e4^^^^Ufc^, ^-fefWfe:*: 

^KNA=f^tcmmxm,m^titc 0 m^tcm^^m^^ioo)^^^ c 

c) smNAX%lMLXfrb36B$fflm^ Sccl-myc£r3§5?.1~ ; 5HeLa&fflJ§S3r@^L 
fCo HigEm^mycjftft: (Jgkfe) &t^I&JB§C#inrifc (anti-centromere-antibory, 
ACA)) (^^-e&^&Uto DAPI (W£l) t'DNA^r^^LfCo (d)Sccl-myc 

[EI17]Bubl^^^b/cimAi^^^tl^ofc^^^|g|T"fe§o (A, B) 
Bubl^^J^LrcRNAi^^^tvrrof^^:, hSgol, hSgo2V ^fh<D* V 
/^«Oi?^bn^T^<Z>^&/^^bfc 0 (c, D)=^ha— /KDBubRl£r^lft£ 
L7iRNAi^-e«, hSgol, hSgo2V^f fo<D$^ /<?%.<D^Yri*T ^<Dmt&& 
lEWXh^tc^t^h, Bubl<Dl&&(D^imV£&1&U£ftti 0 Bubl^BubRKiMT 
l^W£5^^JC"C&9. hSgoli:hSgo2(Dir^hnp<T^O^^^Bubl^ 
#-r^^(A, B).BubRliam#U£V^C, D)^£^LTV^„ 
miZ^V^Z/^l/l/mWMfc^iWMZl^ 23) (DcDNA^CFPit^^-^-a-b 
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[0012] *mm<Dttmtti:z>?>/<?mbi,x^ mm^2K^£*LZ>T?.ymmmfrbte 

Mfflfflfe&&^-f&?^'/<?'g:Sgol<D-9-*/J}Vi^±X • -feWtf 5*x. (Saccharomyces 
cerevisiae)^a^ScSgol^. ^ia^J#-^6^^$^T5:y^S^J^^V^T, 1^ 

(Neurospora crassa) &M<D^&fcftmfflWffife$:^1r& 

i/p^w-x^- & ^o^^,#:^iB^j^i?stt^i-^^^^K (At) ^\ mmvm 
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m&ftftmfflfflftfe&^&?^?Mx&z>s&oi (is^y^mmm-z. 
[0013] *$&W(Dtt0itts:z>r>NAbLx^ ±m*mm(D^&fcftffimfflfei± : k&-rz>? 

K-f" 5DNA^, ^ Kl * ^>BH^J#-^ 1 332. 1 5 K^tvSi&SIS^JX ltt<D 
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[0014] itbfeDNAtt, ^©DNAga^IJif IM&fc:£<5t5\ fcb^itte 

^cDNA7>r^7y-*^*^^©*&icj;9i8S!ii-sii^-e#5 0 

£fc, E^J##1, 3, 5, 7, 9, 11, 13, 15, 17, lS^^^jh^fiSBE^JXte-t 

t^<^DNA7^^7y-i^bT^hyv^^^#T^^^y^^-^a^ 
-r:/y*Vi?— atm xssc, 0. i%(DSDs^tf^w^J;S42 c c-r*o 

gfcEH&S^ff 5£.fc#-C£* estS-eaw^/y^-g— s/gj^ XtW. lxssc, 0 

5 0 fc*3, /^^yy^if-^3^<D^hy^^^>-^#^#x.6M^^b-r{4, 

[0015] #|8W<Di»-£*>^SC£LTtt. M%&*&W<D?^/<?mbi'— 

tl%h<DX~fet£<. Mx.lt. 7;^y^77^-f, ^©Fcfi^, HRP\ GFP&i? 
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[0016] jf.mW<D?^^mmmm^&1r%fcV£bV,x\^ ^j^n—i-^^ tfy? 

coon] ±M(D*wn<vin>m^ <mm<Dzfny^—;v$:m^^x. mmwi^<tt.wj.m 

Nature 256, 495-497, 1975), hV^T— thB^B^^^yF— ^jfe (Immunology 
Today 4, 72, 1983)^imBV-^^^UK— ^(MONOCLONAL ANTIBODIES 
AND CANCER THERAPY, pp.77-96, Alan R.Liss, Inc., 1985)t£b*ft:M<Vjjfe$:fB 
\s^Z>Z.ttfX$Z> 0 

[0018] *mn<D?^/<?mzftir%~*mttft&^<ztcfr^ -^mtfUfcnmmmw 

S#fF^4, 946, 778-^)«rjiffli-§^^^-e#5o th^^^^^fc 

[0019] ttmttyfv-^ffifc^fcfc^ , FITC (7^wt^wys/7 

^-h)X«rh7^n-^Wy'>7^-hf^f3fetlf^^ 1251, 32P, 14C. 

3 -^^hv^-ifjsm^r^y hy^o^r^mubbo^ ^y-^^ 
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>v^jc (gfp) m<D&ftmft?>/<?mt£t°zM&&ttffli&*^' < ?M&m v ^ 
[0020] ur, nMM\z£Q*&m&£9M e ftMz&mirz>&. *mm<o&.ffit&VfflK.z. 

mmm 1 
[oo2i] i^mi 

— ^<Dt>i:-CpREP82(ura4+N'— Jj— ) fc^n— pREP82-rec8+-GFP 

^■^^^cDNA^-Y^y— . &tJ«pREP3'<^-(nmtl+^ , n^— LEU2+^r 
(Y.Akiyoshi and Y.W. *3§g)£M£fflUt„ P REP82-rec8+-GFP^^ 
-fSleul ura4-D18*BJiattcDNA9-<^y— "e^^^*— ^T5:^(^ci 
*—#*7)^t?m^l>'-h±Kfclfbth. 30<C-e30 0 K^H^tbT^o #CK. =» 
n^-^2^<D^T^^-^V>*^7 p l/— h_h, i~^fc>*>, -^fteT^^KpRE 
P82^ec8+-GFP^^b^iia<D^^^S-r5-^^-e# ; 5. P^^WftW-F 
OA(5'-fluoroortoic acid) S^tf^V— b±-C«J4*tb (^W^^M^y^n-iX 
O^-^mi-S) , m^«5'-FOA^^V^W-h±-em^tb^(rec8+-GFP 

^-fe-T^^fp-efe^Phloxine B&ffi*5e7V—Md&D;t* ^ftl£J:9*PftB0>=*»— 

7^7*79— &*<D77^Y*mmsr:fm\-<t^o 

[0022] fto/lfy ;fr n^-fe^ • tf^"<W) 

rtH14sgol+S.U?sgo2+— OGFPX«FLAG^^'N-ttS.tJ ; iiJI^5rx PCR^<— * 
Oit^^-^—y^^^fe (Yeast 14, 943-951(1998)) KXoXMMVtCo PCRJf 4>gs 
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gol+-FLAGOC7N*{CGFP^A-r§-^^<t^sgol+-FLAG-GFPdSf^M$ 

Jl/Jf8kfc£oX, sgol+cDrtBtfc/o^e— ^^nmt^n^- ^£g&U Pnmt-sgo 
l+X«Pnmt-sgol+-FLAG-GFP^mbfc 0 &^-J£CT, Sgol-GFPXteS 
g ol-FLAG^^i/#^$tV7t^^^^@^^iJl^brCo ;« (Nature 400, 461- 

[0023] (GFP-C-^— 

^^-^^^it^-en^(7)^il/^-^«^-rSfcfe^. cen2-GFP ( 

Embo J 22, 2284-96(2003)) £{£^1-5h90Mtf\ M#i^?gigJ£SPA^# 
vhZthtCo ffiny&&ftfo<VftW^-^*M^tMZ.. — ^}*cen2-GFP-e-v 
flfe^^-^$n-CV^V>^§^M*fflJ§S/0^^tl^ SPA±^^5/ 

(Quantix, Photometries) £{f£fc®$[^(Axioplan2, Zeiss) . JttJ^Metamorph 
software (Universal Imaging Corporation) CO htX\ ®#£r#fc 0 GFP^^"/^C07o 

[0024] (^P-^^feg^M ; ChIP) 

Sgol^i-^ChlP^oV^fi, ■7 f ^^ 5 ti^Ksgol+-FLAG-GFP^fflbfCo 

^ihbfCo Sgo2£#-r5ChIPt£oVN-Cte, nda3-KM311sgo2+-GFP;M£30 

ist^^u^ 8mm<Dmm<D&. tet^nmj&zftm 

^tcftiitut, ^ajiSf*3%co^-?^/^T7^tK-ei8 < c-e30^^@^^tb. i* 

mm^mzntco DNA«5p^^^x^4oob P *-e^^§tv, ttm^^^ 
^GFP^(ciontech)-e^efc^$tbfc 0 ^mmmnt&mm^mzfrttNA 
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> Xfe$&&tfc&£ft<fc?v^=7->(D-7 : 7?i/3>fe, LightCyclerXteLightcycler- 
DNA Master SYBR Green I kit (Roche Molecular Biochemicals) "C\ ^ Jk#jftPCR^ 

[0025] (^tSgol^tf*:©^) 

9. m^^^^^KGST-Sgol^U?His-Sgol^^i-^)fcSe)^, T^^KpGE 
X4T-2 (Pharmacia Biotech) ^T^pET-l 9b (Novagen) WtV^tUf A&tht^o 
j&(Embo J 22, 5643-53(2003)) |ES<^>j1«9, GST-Sgolti^^^S^-f 57b«) 

*Bt^3t^(6B#l#-J§-17 % 19)<D3— Fi-S^/^®(gB^J#^-18, 20;-€:tt^tt 
hSgol, hSgo2^-r^)<D0^tT9 g#Tt\ hSgol, hSgo2(D-§B^W^ 
m^-tir, ^^^^^S^^i^-^r^^i-S^^t-i^hSgoi, hSgo2tcl^-i-Sfet^ 

[0026] 

30X:X*40ftm3%<D*^T^y*KVX*mfeL>. :££fc(Embo J 22, 5643- 
53(2003)) mm<D^mK iottfeLfco Sgo2-GFP&TJ?Mis6-HA£:^£ l 1-5fc 
fcm, *J-^^*bTV^»^fflUfc 0 l:50W^tfiSgol^#&m:10 
0-eAlexa488^^(D^i^1h=¥fei#: (Molecular Probes) £rfflV^TSgol§r1&ffiUL 0 1 
: (Keith GuUftd>^#) , RXfl : 2000-C 

Cy3^^#lt^^6tfr (Chemicon) SrfflVvC^-a— ^ V£r4&t±JLfc 0 DNA£r*r 
^-f-Sfctf)^ j»J&&DAPre*tJtSfefeUfco 1 : 50-e^$r^GFPtrtflC (Roche) 
, ^.t^l : 100<£>BODIPY FL^^7L^^}7Lf£ (Molecular Probes) 3rffl V ^TSgo2 
-GFPSrtfe Wb/to 1 : 50"T?*i^*fcHAtft#Y-ll (Santa Cruz) % &rj?l : lOOT'Al 
exa488^^?1^*n;ft: ; Srffl V NTNfis6-HA£tfcffiUfco DNA£r nm-ffrt-Sfctf) 
m^DAPIT^it^febfCo SfcliSHIfc ^f-^hSgolfei^W^^h 
Sgo2^^V^^^^^ffo/Co 
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[0027] mf&mtfcm 

Padh-rec8+- 3HA Pnmt41-sgol^FLAG-GFP£fc$BJ§&&TX =3^hn— ;V 
£LTOPadh-rec8^3HA|»Jl&£, 30^-ei5P#F^T^£fflVN-f Kig^kU 
I&^ftU ftlffi^f^Uto Vv^l/fa&^/^^mifettKLV)^ DNase 

ixmmm*%m\^tz. a M>\j>&m\z.£<>x#imm%mmbL>t'mi. sgo 1— flag— 

GFP*>v^j|^ ^CFLAG^i^:M2 (Sigma) X^mW^fU ^iHA^^Y-ll^. 
TJ^FLAGinft:M2 \Z iot , ^;JVetvRec8-3H ARX^Sgo 1-FLAG-GFP£^ 

[0028] (MW&m<Dffitir) 

•r-<x<D^mmtt. m^w^r^^mir^h^^. sKicceii 98, 91- 

103(1999)) <Dm±ydX%>otL 0 Ife&frn^TsHr^SCiifc (Nature 410, 955^9(2001) 
)WM<DWQ-$m\^fco PCR£j&#-fcs>r- (Yeast 14, 953-961(1998)) SM^LT, Sc 

CR^«to-C^^5/^Lfc„ ffe&ft:V£^-^^LfcURA3-GFPKs'l> (cenV-GFP 
) tC0V>T»Htf5zE$ttTV^(Cell 98, 91-103(1999)) 0 3Cfifc(Dev Cell 4, 535- 
48(2003)) feic^ii^ SOrT^V^^KM^itai-^^-.}:^ J»7£/&#^ 
5l£*VfCo ^>iM^i£3te$&!$fe(in situ immunofluorescence)^^ (Dev Cell 4, 
535-48(2003)) iBf^il^JfiUho 

[0029] (mrn^mm) 

J§&£J#*Lfc„ Sccl-myc£3)im-f 6HeLaM1*£200 » g/ml<DG418( 
InvitrogenttM) RZFlOO n g/ml<DHygromycin B (WakoftjSl) Xi^^tc 0 s/ig/ 
mKDDoxycyclin (SigmattSD SrfflVXfc'fV^:*-'*— V 3 :/£48B#fiafr5-£l-J:^ Sc 
c l-myc<D^^,^r^^L^„ 
[0030] (irtfcr-SgoinffctD^M) 

d>£>, #3fc91#fc>fi, lTriplEx:CTCGGGAAGCGCGCCATTGTG(BB^J# : ^-38)(D 
^n— ^^W&JkWSkt^^^^- ^ Q9BVA8<DT5/^gE^Jtp0^237— 24 
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2# \Z&Jifc?Z>DNABBffl : CCTGGCTGAATCAGCTTTGGTG (BE?U#-!§-39) £f& 
m-fS^y^— t^fflV^cDNA7^77y- (BD Biosciences^®!) frbft^Utc 
DNAKr>t^n— -^b7bo frfr&y—t^/^yKXy)^ Sgoltf>mRNAte52 

-7-— /V^L#:^#67ci6}C N Sgol(D^109— 491# @ <£> T 57 St^r^ 1 — K"3~<5 cDN A 
^Jt^lt^U GST-SgolMs-Sgolt^{^i-5/ci?)^y7^KpGEX4T-2 ( 
AmershamltM) £pET19b (Novagentt^) tf)^*^ ^^tV^tt^AL, ^ItT? 
1^ (QIAGEN) %f?M®MUiL {^M^^T;V(D^mz.^Xfro)o CNBr?£ 
te^#-t"S-fe^T^— *(Amershamt±§!D _t\-C\ His-Sgol &T:7^7V— )|*S£L-fc 
0 Sgo2iZtt1rZ>tfim^ GST-Sgo2(m331— 631#COT5:y^)-eW^U-C, _LfB 
^IH#(D^fe^ < t«9His-Sgo2^ffi V ^xmmvfco 

[0031] 

$ii^Sgol^(l : 1000) % ^tthSgo2^;jk^(l : 10000) % £n3ubl (1 : 1000 
;MBL#M) s ^CBubRl (1 : 1000 ;MBL#M) ^ feiCENP-A (1 : 1000 ;MBLth84) . 
fclAurora B AIM-1 (l : 1000;BD Biosciences*^) x ^T^n^/hWDMlAU : 
1000;Sigma*±§Sl)£fflV^-C, JisB^fe^i^^^^^fTofCo Sccl-mycO 
inlmyc CM-100 (1 : 1000 ; Gramsch LaboratoriesfdtSO RUACA ( 
1:1000, Dr. Yoshinari Takasaki/^ibi^£^lt6)£fflV>-C JrfE^&l^fro 
fc 0 2#c£ift:£L-Tf3\ Alexa Fluor 488 ^tfc?1h¥*n;flc(l : 1000; Molecular 
Probesthgi) , Cy3*S^^^t#:(l : 1000;CHEMICON*±$SD . ,K.t*Cy3#« 
n/^trtthSt#:(l: 1000 -Jackson ImmunoResearch Laboratories. Inc*±®Q£rfflV\fc. 
o 3 ax g/mlcDHoechst 33342X1*0. 5 n g/ml^DAPI^fflV^^JtlkfeU'Co Bfe 
{fcf* > SUdeBookXl*MetaMorphy^h»73:T^ffl V ^-Cigj^UfCo 
[0032] (f&fefr&TO 

m&ft^<VVLel'aMMtt&ftWki<'^9*7 (mitotic shake-off) KJ;*>|eIl&U 
330nM<D/=t;?V— A^0^b4B#f?a-l'^r^-<— S'aVUfco fkfefW^-hfB^ 

[0033] tffcffi^nyHSfc) 
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IfcmzXQftmVtZ. ^>v^SC£lmmobilon-Pigl(Millipore^)^U WitfXTB 
ST(15OmM0>NaCl, 20mM(DTris-Hcl, pH7. 4, 0. 05% Tween-20) <$X 
5%(D^2*^? (NacalaithM) Wn^^V^b75l 0 ftSgol^MfcU : 1000) , 3nSg 
o2gtfr (1 : 1000) , ^iBubl^ (l : 500) RXm^^—ZfD (1 : 3000) 

KlfcO. l%O^A5:/^TBSTCF-C\ #tffctfMV3r^— *SB>«£ff ofc 0 ^oyhtt 
, ECL (Amershamtfc^) -ef£§££tL7t 0 
[0034] (RNAi) 

hSgolRNAXfihSgo2RNA±^, siRNA^— ^VhMH^JirUT, hSgol: 
AAGUCUACUGAUAAUGUCUUATT (|E^J#^40) £hSgo2 : AAGC 
ACUACCACUUUGAAUAATT (ga#|#-^-41) S.7J?tbSgol : 
GUGAGCCUCUGUGAAUCAATT (|E?iJ#-^42) £fchSgo2 : 
GCUCUCAUGAACAAUAACUTT(gB^J#-^43)Sr^rtU^tl/^UfCo *fc, m<£>si 
RNA^— yybE5UT?&5BublRNA_h^siRNA^— yVhga^LT 
GAGUGAUCACGAUUUCUAATT (@B^J#=-^44)§r, ^^Y^^y^^V^ 1 ^ 
BubRlRNA_h{;i. siRNAJ'— yyhSa^JSr2lS0fAACGGGCAUUU 
GAAUAUGAAA (Ifi^J#^45;JCS, 117, 1577-1589 (2004)#J$)£rjgiRUb o ^tv 

^clH^^, HIV-<^-(D^^^fcio-C«, HeLaHBiatMLT, H 
IV^^^K^^— , pMD.G(VSV-G env »^9^K) * pMDLg/p.RRE(^3-|fl: 

[0035] [ft*] 

(^S»©^*5 TO v^v^Sgo 1 <D Wi 
^*^=t-^^Rad2l/Sccl^^^<-^3>'-efe^Rec8^g^-r^r^ 

i^mmm-^m^m^mvxmmwmmm^i^(Dmm^mir^tz^(D^ 
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2g3b#-eifc5 (Cell 103, 1155-68(2000). Mol Cell Biol 23, 3965-73(2003)) 0 L£>U 
SMfl^, ±/<7— VCutliZLXVmffi&tl&Z.tfc&WiiEmbo J 22, 5643- 

53(2003)) ),mmt&&ftfc<DftM^mt%:<>fcm20m)o utaso-c, 

(ORF:SPBP35G2. 03C) SrJLV^Lfco Rad2l£#3S3I.Ufc#£\ SgolteJ&g 

#bTV ^ (Bl la) „ -tr^hd^T^^-fe^3te^^^^@^— (cen2-GFP) ^ 
S0ft-eW»(iaiK c#m)^I^ICftl|^il$tb^7ca6, rec8+bsgol+b<Dm 

(blocked nuclear division) M&tfM~HZ> 0 
#SI^Sgol^Rec8^^^^«^tt^^b-rS7t*^. Sgol^mi-IW 
®L-CRec8(D^^-<, Mf&&$&&nadhl7tt-?<DUfflTX\ 
^/l^d^CGFP^— ^ttttLfcRec8&3im£i2r. ^T^jq^Jninti:/^— 
^MV^Sgol^^Lfc 0 ^O&jJH:, Sgol^^^bfc^^^-, 
%mVXRec8-GFP^^/Vtmm'f : 5Z.t*&\<^MVtc m Id) 0 Sgol^^5> 
^^^oV^(D^B^i"-5-^^^ (DNAW^nTWr-^ (Nat Genet 32, 143- 
7(2002)), T!H#flO . ±5zECD^(-J;oT, Sgol^ifc^^f^ecS^n^r 

[0036] (Sgolf*^B-^^*5^§l!jM^i4^^^^i-S) 

^^^ORecSO^^MbT, SgoltfM^ iZ&mXhZfrZm^ttfriZ 
, sgol+^-Ki-^ORF^^*U ^m^^PSbfCo sgol+«^#C^^# 
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fifc^&^Lfco sgol LMM(Dm%tftm<D%£&fcftM&M'<Z>tzir>\z > m&fcv>2 
OO^D^(D^-^I-OV ^X<D^ -fcVM^TSIiSV— ^V^SrGFP (cen2-G 

ft:^T5^ ^^#:(DNC{|iJ^m^— ^Sibl^tr^^ #^tesgol 
Wj^ofc (III 3a) 0 M^^^TOcen2-GFP^-^i-^^^i«9. 

%^T<DMmz.&\, ^ife&fl^^nt^fcut (m3a) 0 r^fi:^^-^^ 

[0037] tbM#tt^*£f^5fc#>^ mesl A ^^fgM^-C^^-^^BiJ^ 
Jh^nfc^^^t-^^^M^^o^^-r— ^Ufccen2-GFP^0bfc o ±IB^M 
^K#(t^^^<t5t->^#J$tl,fccen2^FPiX^yV^-^fe^l-V^#t?fc 
9, sgol Ami*ir>'^^^T<D^.ffl^^i-r^^^v^(ll|3b)o ft^HftKl. ^ 

^W^^-^^ttI , PW^Rec8-GFP^IB^i-6ri:lcJ;«9^-<fc 0 
^4oVNT{*Rec8i/^/V^tJ]i^^ttT*fc§r^^^-efe5(D^>^L. sgol A U 

IH3c) 0 sgol ^m^(Dir^<X(Dm^.mit. ^v?xi^>%M<n^^y*v^ 
^-tf^^&mM&^Ztih ^rT*Rec8cDMC^Jiig^i$^<^ftte^U Wll% 

&m< (Science 300, 1 152-5(2003)) 0 ^n^^;&^M (ChIP) Ty±4^m^^X^ 

m^mmn^sgoi Amm^^^xhw^tix^^^tc 0 ^nh<Dm^ 
z>®m<vxmK£^x%.^z><DXteft<, ts^mmm-^^n^mwM^RB 

c8(D&mz&rtZ!K&lz.£<>X±CZ>Z.b$:^irZ> 0 ±^o^m^<toT, Cutl 
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U mJ%fc l &Rec8<Dfr&mirZ.t%^VX\<^(Embo J 22, 5643-53(2003)) 0 Zfrb 
5^£^bTV^ 0 

[0038] (sgoi\m^~$rm*iz±>hv*TKmtE-rz>) 

^tffffiomSl-W^U, VKoj&»©Ks*fcl/tl&— ^^^T^-h&l-J^fel" 
5^^0Jb^O£ofc(|2|4b) o ^b^P>bfiMis6i!]ig^^^^S(Cell 90, 
131-143(1997)) i:##U Sgol^ir^hn^T^*>v^{tT*fc3r££^LTV 
(E14c) 0 Sgol^-7-/V^*J^)^^/>-r^o 
» {cm Jh$nfcAPCte^^^-fe^h^T ^*3V vTte, Sgo 1 tvTV >&V n 

as % ^^-if ^niai^i/ ^^E^^^st rv ^^m.v * (ins), 

T^^VNTa^Sgol^-T-yv^^-T^-^^Ttfc^. *:frbtem-ftW&M<n 

mm^xK\^^m^tcm4b) 0 ztm, ^7~^&+ftKmm\^td£& 

% ^— ^^^(DP^^^^^^^a^Sgol^^^t^tl/^-^^bTV^o 
U ^-^^W^ittT-r^i-^tLT. ^Si$^Sgolf^>*^o-CV><^# 

Sgol^M^B-^T«^<tiim^-f (1214b) . Sgoltt, ^mm-^^*5VN-C 

[0039] Rec8(Dl!)M^H^^^^M&^. ^^-^^^ift 

VXmmfc&VWmtmMirttib mmmX^^t^mm^ (Science 
300, 1 152-5(2003)) UTV^ e Sgol^RecS^ftJ^ft:^^^— Tfc^^^f* 
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v^(m4d) 0 f&mifc&nmz.£ox, ^^xssoi^Recsm^tmKKj^m 

v^t±jb^(ni3d, m^-f ) 0 mm\a*. Recstssoitfe&vzm^xwjmfom 
mmm^m^fh^. m^mi^x^ Recste^^n^vt^^u s g oi 

f^Bubl^-if ^#t#L-CV^(IH4e) 0 *j-flg#Jt-. SgolbRecSltttl^ft, swi 
A 6 (^rn^n-x^^ii) S.u?bubl A ^aj^^fc5-fe^h^T(C^^bTV ^ (04 

[0040] i/^v^S-fe^— i?<DffMBa>bRec8&^Sfal£i/-Mn^ 

[0041] (Sgo2^^*^^^^Sgol^^7n^-t?fe^) 

^BJ#ib^Sgo2^ fttt/cV^y^u^-fe^. • ^^Sgol^n^SrJLV ^fflbfc ( 
ORF:SPACI5A10. 15) „ sgo2+5H5^£#^$-^ sgo2 A*ffl^£#^f£-efc 

^t±JLfc(E]7a) 0 sgol A«^^m^l&££<^£&^^^ ^(D^M 
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*#^*»^^t*#u ftm&n<DmKm£:-rz>(m7c, d) c cmpt^^ 

h<DX&Z> (Science 269, 1429-31(1995)) (E17b) 0 m^^i^ 

fc*5wt\ sg o2 Am^^siiA^(-l5%)uf^^^v^mu. 

— #^£{£it£it57c#>im, Sgo2^^fi^-efc^ri!^Ufc„ U6>U sgol A 

{i^m-^t-^v^pj^^^Pfe^itfc^-f (03a) , ittdmwAmz.&ftz> 

sgo2A^^^L^V^^^, Sgo2(D^fiJ»Sgol(D^:fiJ^mmb-C^V^ 
W 

[0042] (Bubl iCftJ^^S^^VVO^) 

t&^tfrb. &ft$tltt^hv*T£;&*-}— ^Bubl}*, ^ifc5^<^Rec8£{fc 
Mi-S^{cmtg-r6^#X.^^-CV>^ 0 (Nat Cell Biol 3, 522-6(2001), El3c) 0 bubl 

MC^ ^#^fcoTV^bubl AM^&V^, Sgol-GFP^-f-/V^^ 
fc„ Wbfr\^ bubl A^^«E««JJ^^ttSgol-GFP^^/V^^^^ 
V^T*^ n^9^rt^^mU7cm3fe^bfc((H4e) 0 ^-i£?£te£^£i2r5 
bubl-K762R^^^^MVN-C, |^^^?r#fc(Embo J 22, 
1075-87(2003)) „ Sgol*V/^«<^Jf itt&l^/W^ ^ffcfrgJbubl A*fflfl&K*3 
V NT^«^^^^b^^ioT^W$tl,5^(lll^-r).Bubl{*Sgol^^ 
^n<0^mmm^R^ f ^ Ut&oX^ Bubl<D^-i??£teteSgol3rfe:/ 
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[oo43] m.nvtcmmK^^x, ^hv*Tiz&tf%m&5rms&o2<Dmm'z. bubi^n 
-c mmfc<vmm&miz%bmmi5tix%tc(} ceii Bid 143, 1775-87(1998)) „ z.<d 

^{CBILT. bubl-K762R^J|{£te, »jD§*fr«HW^n*OT^£#fc*5 

L-C#»5EttS^i-, sgo2 A dSP«^swi6 A ^UT*ife5EttSr*b (S7b) , 
*^9iJC33V N-cm^^^#:^li^^i"^^^^V ^WL7t (H^rf) . sgo2 A 
bubl A ZLM^mK fifc«xr4TBZ«Sttl!:ov^*««J^(feS:*o*:<^* 

[0044] (W5fS#«Sgol*^^0*H4) 

*B^-efcSScSgol (ORF:YOR073W)*rl^j£Ufco ftHteScSGOl^GFP*^ 
STtttf-S^^oT, ScSgol<0iNai!&rt©Ji&te^T!H^o ScSgol-GFPte 
If MBJi&t^V N-C^fcbT^— Kyh^bT^ W^7t*5 % * H^tVW- *say<D5 
hm&tlt^y^y^XCD^m^tltl (08a) 0 ScSgol-GFP»Gl/S»3 (i~ 

m*±%<. m&w^x\^mM)xmnmirz>(m8 a ) 0 K^bttNdcionim^ 

^^^#a*Eb-CV^(H8b). j»#3k0lHK ScSgol-GFPtt^-^S^ffl 

W£*T^(ig8c) 0 Ufa6*ot\ ScSgol^^^-^«^^^*5«SpSgol 
% **4^K^W-*spSgo2«)^-vi!:||HHb-cv ^ e 
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[0045] ScSsoKDmm&^ttm^ ScSGOlit^tr^^^Co Scsgol Aftflfl& 

^Tsz-fe^fflv^ Scsgol A *fflJ^i:»^^^^-e^a^y-At|^^W:^bfc 
0 40%<DScsgoi A =13=— &fe&^?#-(?tty-J*<Dm9<$:^-$')$r&/v~e^ 
tctiK Tii2%^-efcofc(El8e) 0 W^^^^^.^MS:5S^ 

{£l-5fc&^ ScSgol^it]^^^v^Tm^:^*'J^Wcb-CV^?>^^#WCo 
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